The new large quartz-prism spectrograph of the National Bureau of Standards has been used to photograph the arc and spark spectra of tungsten in the ultraviolet between 3100 and 2100 A. The wave-length data derived from these observations and also the Zeeman effect observations made with the same instrument, have made it possible to establish the low terms 6D and 6S of WII, together with several other metastable terms whose identity is not yet certain. The raie ultime of W II is probably the intense line at 2204.49 A. In WI, 89 new levels have been found. The g-values, derived from new Zeeman effects, are given for 37 levels of W 1.
I. INTRODUCTION
Because of their complex character, the spectra of tungsten and uranium, in the sixth column of the periodic system, have been only incompletely described. This circumstance has' been largely responsible for the delay in working out the term structure of these spectra. In fact, no terms for uranium spectra are as yet known; but for the first spectrum of tungsten a beginning was made by Laporte 1 13 years ago, when he announced the low 6D and 7S terms of WI, and showed that the two lowest components of 7D actually lie below 7S, contrary to the term arrangement of the analogous spectra Crr and Mo I. With the help of new wave-length and Zeeman effect data, the low terms of W II have now been found. It is the purpose of this paper to communicate the new terms, to report the results of some Zeeman effect observations that have been made of ultraviolet lines, and to give the classification of nearly 500 lines that originate in the low terms and also in some metastable terms lying considerably higher than the ground term.
II. EXPERIMENTAL
Shortly after Laporte made lmown his results for the arc spectrum, I began a search among the spark lines of tungsten for the 6D and 6S terms of W II, to correspond with the siInilar terms which Kiess 10. Laporte, Naturwissenscbaften 13, 627 (1925) .
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. and Laporte 2 had established for Crll. But these initial efforts proved fruitless owing to the inadequate descriptions of the ultraviolet portions of the tungsten spectra then available. Accordingly, I undertook to reobserve these spectra, using for this purpose the Hilger E1 quartz spectrograph of the National Bureau of Standards, which could be effectively employed down to 1900 A. Subsequently, these earlier spectrograms have been supplemented with a new series obtained by C. C. Kiess with the large quartz spectrograph, and also with the 20,000 lines per-inch concave grating spectrograph. Both of these instruments have been described elsewhere in this JournaP
In addition to the spectrograms that were obtained for wavelength measurement, Kiess has also made a set of Zeeman effect observations of the ultraviolet tungsten spectra, using the same large quartz spectrograph in conjunction with the water-cooled magnet of the National Bureau of Standards. Equipped with ferro-cobalt polepieces, this magnet supplied a field of 34,500 gausses across a 6-mm gap of circular area 1 ern in diameter. A current of 150 amp was required to maintain the field.
Small rods of very pure tungsten metal were used as electrodes in the arcs and sparks that served as light sources. Each spectrogram was exposed also to iron or copper arcs to obtain the necessary standards for the reduction of the measurements. The wave lengths of the lines used as standards were taken from the lists of Burns and Walters/ except for two observations of the region 3750 to 3000 A, for which the large grating was used. Here the standards used in the reductions were calculated values of tungsten arc lines observed by Belke. The reason for this procedure was to fit the new wave lengths to the scale of Belke's observations, which Laporte and Mack have used in setting up their system of levels in the analysis of W 1.
The spectrograms were all measured and reduced according to the usual procedure. The earlier plates were measured on the large comparator of the Bureau, but the later plates were measured on the comparator of the Physics Department of Marquette University.
III. RESULTS
FIRST SPARK SPECTRUM OF TUNGSTEN W II
In tables 1 and 2 are given the terms which, thus far, have been found for W II. The character of the terms 6 D and 6 S is established with certainty by the Zeeman effects. These terms arise, respectively, from the electron configurations d 4 s and do, for which LS-coupling holds, as indicated by the excellent agreement between the observed g-values and those calculated from Lande's theory.5 For the terms which are clearly identified the usual symbols are employed; the other terms, in accord with a scheme adopted by Laporte and Mack for W I, are designated by the first two significant figures of their numerical values in the case of the even terms, and by the first three figures in the case of the odd terms, with subscripts denoting the inner quantum numbers, J .
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In table 3 are listed 500 lines that have been classified on the basis of the terms in tables 1 and 2. Following each wave length are, in order, the estimated intensities of the lines in the arc and spark sources, the wave number, the term combination, and, lastly, the observed Zeeman effect. For all the lines, except the first four, the estimated intensities are from National Bureau of Standards spectrograms. For the first four lines the intensities B are from Belke,6 and the intensities E from Exner and Hascheck. The letters following the intensities describe the following characteristics of the lines: a, classified also in WI; b, broadened; c, complex; d, double; r, reversed; p, apparent pole-effect or transverse variation of intensity (pr reversed only at end of line); l, displaced toward the red; and v, displaced toward the violet. (0.00) 1.12 J Lande g-values by reference to the extensive tables given by Kiess and Meggers. 10 The designation of the term 4FH~ in table 1 is to be regarded as provisional. The g-values given for higher even levels are only preliminary values and probably have an average error of at least 0.1; but, on the basis of the data, they are fairly consistent. The identification of the level 080% with 4POM, and the level 13o~ with 4Do~ is conjectural, but if correct, all three quartet terms, 4P, 4D, and line at 2204.49 A has the observed Zeeman pattern (0 .00) 0.96, and it has outstanding intensity in both arc and spark sources. Since it also represents the transition 6D4%-5145~' this line is in all probability the true raie ultime of W II.
NEW LEVELS AND A-VALUES FOR THE ARC SPECTRUM WI
After the discovery of the low terms of W I, Laporte has continued the analysis of this spectrum with the collaboration of J. E. Mack.
I have had the opportunity of being associated with Professor Mack in this work for several months, at the University of Wisconsin, and have had access to all their r esults. When the new wave-length measurements described above had been completed, some of the levels that had appeared to be doubtful on the basis of the older data, were verified, and others were rejected. This brought the number of odd levels known in 1934 to 170. 
